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Renewable Energy Financing 
Renewable Energy Certificates 

Interconnection Partnership Mechanisms 

Subsidies Rebates 

Net Metering Cash/Financing 

Tax Credits & Exemptions Renewable Portfolio Goals 

Cost of Electricity/Payback 
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To Partner or Not to Partner? Key Questions: 

1. Tax paying entity or not? 

2. Available cash on hand or access to financing? 

3. System ownership preferences or requirements? 

4. Treatment of renewable energy certificates? 

5. State laws regulating third party ownership? 
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ENERGY SAVINGS PERFORMANCE 
CONTRACTING 
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Energy Savings Performance Contracting (ESPC) 

ESPC Partnership 
Energy Service 

Company  & 
Financial Partner 

Site Customer 

Over 90 DOE Qualified  ESCOs, including:  

For Full DOE Listing: http://www1.eere.energy.gov/femp/financing/espcs_qualifiedescos.html 

An ESPC is a no upfront cost contracting mechanism between a site customer and an energy 
service company (ESCO). Energy conservation measures are financed and implemented by an 
ESCO which is repaid through energy savings. 
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ESPC’s Re-allocate Current and Future Energy Spending 

0% 

20% 

40% 

60% 

80% 

100% 

Cu
st

om
er

’s
 C

as
h 

Fl
ow

 

No ESPC During ESPC After ESPC 

Customer's Savings 
Guaranteed Savings for ESCO Services Fee and Financing 
Energy and Operations and Maintenace Costs 
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POWER PURCHASE AGREEMENTS 
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Third Party Power Purchase Agreement 
The customer agrees to host the system and purchase the electricity 

  
  

Renewable 
electricity at 
fixed prices 

$
Revenue from 

electricity sales 
“Host” of 

Renewable Energy 
Generation 
Equipment 

Renewable Energy 
Developer and 
Financial Partner 

Local 
Utility 

Tax 
Benefits 

Various project 
finance structures 

Remaining 
electricity 
needs 
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PPA Considerations to Weigh 

 
• May not beat current electricity rates 
• Tough economics for small projects   
• Higher transaction costs 
• REC and project ownership requirements 

 
• No Upfront Costs 
• No O&M  
• Benefit from tax incentives  
• Lock-in energy price 
• Path to ownership 

Disadvantages 

Advantages 
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QUALIFIED ENERGY CONSERVATION 
BONDS 
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Qualified Energy Conservation Bonds (QECBs) 
How they work: 
• Federally subsidized bonds that allow 
governments and tribes to borrow money at very 
low costs and for long periods  
 

• LOAN - Not a grant! 
 
 

Alaskan QECB  allocation: 
• More than $7M issued to Alaska 
• Entirety of allocation still remaining 

Yolo County Case Study of QECBs: 
http://www.nrel.gov/docs/fy11osti/49450.pdf 

   

Use of QECBs by project type:  

61% 

37% 

2% 

Energy Efficiency 

Renewable Energy  

Green Communities 

Source: Energy Programs Consortium, Sep. 2012 QECB memo.  
http://www.energyprograms.org/wp-content/uploads/2012/09/QECB_Memo_9-5.pdf 
 



QECB Mechanics and Subsidy Example 

Qualified 
Issuer 

Qualified 
Project 

Taxable 
Bond 

Investor 

U.S. 
Treasury 

QECB 
Allocation 

3.0% QECB Subsidy * 

$ Bond Principal  

5.5% Bond Interest  

$ Bond Proceeds 
  

$ Bond  
Proceeds  

Example: 
 5.5% taxable bond issued by tribe 
-3.0% QECB direct subsidy *    
=2.5% Net QECB interest rate  

https://www.treasurydirect.gov/GA-SL/SLGS/selectQTCDate.htm 
  

* QECB subsidy rates fluctuate, see: 



BOND + CAPITAL LEASE + PPA 



Hybrid Bond + Lease + PPA (Morris Model) 
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Bond issuance 

Bond proceeds and RE 
ownership passed to 
developer through a 
lease-purchase  

Lease payments used 
to repay principal and 
interest to bondholders 

Issuer purchases 
renewable electricity at 
reduced rates due to   
tax incentives (PPA) &
low interest loan (bond)

Transactions 



Hybrid Bond + Lease + PPA  

Morris County, New Jersey 
 

• Aggregation: 3.2 MW from 19 facilities 
for 7 local governments 
 

• Credit quality: Bond Pricing with AAA 
County Guaranty: 4.46% 
• Savings: Expected to save $2M;  
year 15 PPA price equal to today’s retail 
price 

Detailed Financing Information Available At: 
http://www.nrel.gov/docs/fy12osti/53622.pdf 
   



Contact Information: 
Paul Schwabe  
Energy Analyst, National Renewable Energy Laboratory 
V: 303-384-7468 
E: paul.schwabe@nrel.gov 

Source: SunEdison and NREL. Alamosa Colorado. 8.2 MW 



SUPPLEMENTAL SLIDES 



Power Purchase Agreement 
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Simple LCOE Tools: Geo, Wind, PV 
•  Cost of Renewable Energy Spreadsheet Tool (CREST) Model: 
•  Designed to give PUCs & others a tool & methodology to quickly evaluate LCOE 
•  Can handle simple or complex level of inputs (user’s choice) 
•  Simple to operate – no macros 
•  Outreach and interaction tool: 

–  PUCs 
–  Utilities 
–  Other Stakeholders  

•  Solar, geothermal and wind 

•  Whitepaper: 
•  “Renewable Energy Cost Modeling:  
•  A Toolkit for Establishing Cost-Based  
Incentives in the United States” 
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Advanced Tool: NREL’s System Advisor Model (SAM) 
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Available at: https://www.nrel.gov/analysis/sam/ 
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Advanced Tool: Financing Structures Included in 
System Advisor Model (SAM) 
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Partnership Type / 
Characteristics 

All Equity 
Partnership 

Flip 

Leveraged 
Partnership 

Flip 

Sale 
Leaseback Single Owner 

Equity Owners Tax Investor / 
Developer 

Tax Investor / 
Developer 

Tax Investor (Lessor) Developer 
(Third party if sold) 

Project Debt None Yes None Potential (Owner 
Choice) 

Return Target Tax Investor After-
Tax IRR (Flip Target) 

Tax Investor After-
Tax IRR (Flip Target) 

Lessor After-Tax IRR  Owner After-Tax IRR 

Cash Sharing Pre-Flip: Bifurcated  
 
Post-Flip: Primarily 
Developer 

Pre-Flip: Pro Rata 
 
Post-Flip: Primarily 
Developer 

Lessor: Lease 
Payment 
 
Lessee: Project 
Margin 

Owner: 100% of 
project cash 

Tax Benefit 
Sharing 

Pre-Flip: Primarily 
Tax Investor  
Post-Flip: Primarily 
Developer 

Pre-Flip: Primarily 
Tax Investor  
Post-Flip: Primarily 
Developer 

Lessor and Lessee 
have different 
taxable incomes 

Owner: 100% of 
project tax benefits 



Financial Structures Can Be Complex! 

National Renewable Energy Laboratory                                                                                                                                       
Innovation for Our Energy Future 
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Tax Investor 
(60% of equity) 

Developer 
(40% of equity) 

Project Company 
(100% equity) 

Power (and REC) Sales 

Cash Revenue Investment Tax Credit/Cash Grant 

less 
Operating 
Expenses 

less 
Tax-Deductible Expenses 

(including MACRS) 

equals 
Taxable Losses/Gains 

(which result in 
Tax Benefits/Liabilities) 

 
equals 

Distributable 
Cash 

99% / 100% 
à 

99% / 10% à ß 1% / 90% 

ß 100% / 0% / 
90% 

0% / 100% / 10%à 

ß 1% / 0% 

Federal Incentive 

All-Equity Partnership Flip: 
• TI provides a majority (e.g., 60%) 

of equity.  Specific allocations set 
for each project. 

• Pre-Flip Point, there are bi-
furcated allocations: 

–  Cash:  initially 100% to 
developer (for either fixed 
duration or until return of 
investment); then 100% to TI 
until flip target reached 

–  Tax Benefits: 99% to TI from 
COD until flip target reached 

• After Flip Point is reached, 
virtually all allocations go to 
developer.  

 



Tools – Adding Adv. Financial Structures to SAM 
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Developer Tax Investor 
(100% of equity) 

Project 
Owned by Tax Investor; leased by 

Developer 

Power (and REC) 
Sales to utility 

Cash Revenue 
Investment Tax Credit/ 

Cash Grant 

less 
Operating Expenses 

(including lease 
payment) 

Depreciation Deductions 
equals 

Distributable 
Cash 

100% à 
 

Federal Incentive 

ß  100% 
100%  à 

Lease 
Agreement 

Sale of Asset 

Lease 
Payment 
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M�S � � M� S� MsS� p�
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� �  S� � � �	
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�A A� MAp�
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� � � � � � � � A� � � M� A� �S � � � �A � � � � M� � �

 � SM� � SA� �  � � � �  � � MSs � MsS� Agp�

Structure Details: 
 

Sale Leaseback 




